The global climate is changing in ways that are likely to have a signifi cant impact on society and the natural and built environments over the coming decades. Extreme weather events, both globally and in the UK, appear to be increasing in frequency and severity, and there is growing concern that the cost of managing them and their impacts will increase. Preparedness and resilience measures can help to mitigate impacts and associated costs to both infrastructure and to people. A new multi-institutional research programme involving 13 universities in the UK called Crew (community resilience to extreme weather) has recently started, which will develop a tool kit to support decision making and will therefore improve the capacity for resilience of local communities to the impacts of future extreme weather. The broad aim is to develop a set of web-based tools for mapping potential future extreme weather events, for assessing their impacts under a range of scenarios, and to evaluate and offer a range of potential coping measures. As part of this the project will identify existing coping measures for dealing with extreme weather events at the levels of the community, buildings and individuals. The work will assess coping measures in terms of their suitability for the climate and buildings in the UK, their effectiveness for risk reduction and technical aspects that may affect their uptake. This will therefore provide the basis for the development of more effective coping measures for the community, including households, small businesses and local policy makers.
This item was submitted to Loughborough's Institutional Repository (https://dspace.lboro.ac.uk/) by the author and is made available under the following Creative Commons Licence conditions.
For the full text of this licence, please go to: http://creativecommons.org/licenses/by-nc-nd/2.5/
INTRODUCTION
There is now a broad scientifi c consensus that the global climate is changing in ways that are likely to have a profound impact on human society and the natural and built environments over the coming decades. 1, 2 In the UK, there is evidence that extreme weather events are increasing in frequency and severity, and there is growing concern that the cost of managing them and their impacts on society will rise.
The summer fl oods of 2007 in the UK provided a stark indication of what may become a regular occurrence, with this one experience costing the insurance industry over £3 billion 3 (see Fig. 1 ). This is in addition to the wider social impacts that continue to affect the local communities involved, which have yet to be fully determined.
Flooding is not the only extreme weather event increasingly occurring in the UK. The incidence of heatwaves 4 and water resource drought are also projected to increase, particularly in the south of the UK, as climate models predict wetter winters and drier summers. 3, 4 Furthermore, strong storms in Europe have induced, during the last decades, severe human losses and extensive damage to properties.
Preparedness and resilience measures can serve to mitigate impacts and associated costs to both infrastructure and to people. The Crew (community resilience to extreme weather) research programme (funded by the Engineering and Physical Sciences Research Council to the sum of £1.6 million from February 2008 until February 2011, see www.extremeweather-impacts.net) will develop a tool kit with the aim to support decision making and improve the capacity for the resilience of local communities to the impacts of future extreme weather.
PROJECT SCOPE AND AIM
The broad aim is to develop a set of web-based tools for mapping potential future extreme weather events, for assessing their impacts under a range of scenarios and to evaluate and offer a range of potential coping measures. The research output should provide a basis for improving the resilience of local communities to extreme weather impacts and for the development of effective coping measures for the community, for example households, small businesses and local policy makers. The tools will allow decision makers to evaluate potential extreme weather event impacts, to develop appropriate intervention strategies and to support the management of impacts on the ground.
The research will be stakeholder-led and involve a unique multi-disciplinary team involving 13 universities in the UK. Engineers, physical and social scientists, modellers and geographers will work closely with building owners, managers and occupiers. This will involve the testing and refi ning of academic solutions alongside real life situations, with the project outputs being immediately appropriate and relevant to end-users' needs.
The Crew consortium comprises a series of fi ve inter-linked programme packages, delivered as an integrated tool by the fi fth. This article focuses on the fourth of these. scenario portal)-the integration of all programme packages into a community-based tool kit for mapping potential future extreme weather events, for assessing their impacts under a variety of future scenarios and to evaluate and offer a range of coping measures. This will be delivered using web-based mapping technologies GIS (geographic information systems). 
COMMUNITY COPING MEASURES
Programme package (iv) will identify existing coping measures for dealing with extreme weather events at the levels of the community, buildings and individuals. For coping with heat for example, potential coping measures could include green spaces and street spraying (community level), solar shading (building level) and fan-evaporation cooling (individual level).
The UK Department of Health has been publishing an annual heatwave plan for England since 2004. 6 The provision of cool rooms in buildings and in the community is one of a range of key recommendations. While this and other technologies are known to reduce signifi cantly the health risks of heatwaves, 6 their implementation may leave much to be desired. 7 The value of solar shading for preventing overheating in buildings should not be overstated but many shading designs in modern buildings, particularly highly glazed buildings, are woefully inadequate 8 (see Fig. 2 ). One of the objectives of this part of the project is to overcome these problems by suggesting more appropriate solutions following an in-depth assessment of various coping technologies.
Technical coping measures based on physics (e.g. heat transfer, fl uid mechanics) are the most prevalent 9 (e.g. radiation shields, fl ood skirts etc.). People-based coping measures, however, are also effective, for example based on physiology 10 (e.g. adaptive acclimatisation, slower pace, siesta etc.) and psychology 10 (e.g. metabolic rate reduction through calming measures and activities).
The work will assess the coping measures in terms of their suitability for the climate and buildings in the UK, their effectiveness for risk reduction and any technical aspects which may affect their uptake. A matrix will be produced of coping measures against an assessment and ranking of their technical performances and potential for wider uptake.
Techniques at the community and building levels are the most prevalent and many are highly effective.
11 Personal level measures should not, however, be overlooked as they normally do not require signifi cant construction efforts or fi nancial resources and are, in this sense, easier to implement. In addition, physiological and psychological methods have the advantage over many technology-based methods in that they do not produce carbon emissions, which can contribute to the extreme weather in the fi rst place.
The present work will also assess the effectiveness of the coping measures in mitigating the impact of extreme weather. The assessment will involve the review and analysis of existing research literature and historical data. Additional analysis (e.g. lump parameter theoretical deduction and noting uncertainties) will also be carried out. The general suitability of the coping measures for the climate and buildings in the UK will also be considered. In addition to technical performances, aspects of the coping measures affecting their implementation will also be examined. These include, for example, initial, running and maintenance costs, availability of hardware and skills for installation, and the level of intervention required from governments.
OUTPUTS
The current research will set the foundations for an integrated tool kit, which will aid decision making for coping with extreme weather events. It will also aid the wider uptake of the tool kit within community-scale climate change adaptation strategies and will signifi cantly improve the use of climate change information within such studies. It will provide decision makers, such as local and national government, emergency services, urban planners, SMEs and local communities, with information to help assess the impact of extreme weather events at the local level, all of whom will have been involved in the development of the tool kit (see Fig. 3 ).
By using web-based mapping technologies such as GIS, there is the added potential to link the programme outputs with a range of public sector spatial systems, which corresponds directly with the aims of the Intra-Governmental group on Geographic Information. 
What do you think?
To comment on this paper, please email up to 500 words to the editor at journals@ice.org.uk. Your article will be considered for publication in the journal. The original author(s) will also be invited to respond. Proceedings journals rely entirely on contributions sent in by urban designers, planners, civil engineers and related professionals, academics and students. Papers should be 2000-5000 words long, with adequate illustrations and references. Please visit www.thomastelford. com/journals for author guidelines and further details.
